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(54) LIQUID-CRYSTAL DISPLAY DEVICE AND DRIVING METHOD THEREOF 



(57)Abstract: 

PROBLEM TO BE SOLVED: To display a high-quality 
picture according to a display picture. 
SOLUTION: A liquid-crystal display device is provided 
which comprises a signal line driving circuit for driving a 
signal line so that the signal line is supplied with 1th-m-th 
(m is an integer of 2 or larger) signal. Here, the signal 
line is supplied with 2th-m-th signal n-times (n is an 
integer of 2 or larger) during the period between writing 
of the 1th signal and writing of the 1th signal again into 
the same pixel, and after the 1th signal is written into the 
pixel, 2th-m-th signal, k-th (integer of 1-n), which is 
supplied to the signal line is selected and written. 
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5gt. fl}Ei£3£«l©3lJEf::«fcoT!SBflU WJBtefMR 

St. 10 
E«*»«U::* 1 7J£»m (m«2J^±©fii$c) ©{f^t 

£. 

W— ©H*^«fE» 1 ©«#0«ii**»6HflE*Haj|! 1 
S3§m©{f^£nE] < n tt 2 £t±©SE») MtG 
k (lfiUmeTFOSE*) #B©IWES6 2 75MSSm©fI 

^sa«?u(5ii*T*^ts»»fra«fta**«o 20 

1 iBm©Maa^SH©ig»^ffio 
c»*^3] 8aaasgi©e^ttnfe«t*s*T-sfcje)©Bi 

<h £*f#® tr 31t#JR 2 Ett©tt&$*gB©Bl!i:# 

o 



*#«traw*« 2 Ett©ffia$7K&B©Hlb:#&. 

[W*jS5] «riami©M^tte«i«t***-r5iti*©a 

©igld^ffio 

[»#JB6] MB<I«MMBMiaBt;t. P (p«2«±© 
■Eft) »W#©ifflEiaft«^£ftlt&T?S. MGilOfl 

JtatflWESs 2 (Dmn^tn^en p ww^oiftift*** 



^E©iEilj*fe„ 



H5&i. ffiffij£3tti8§l©®JEK:<J;-pTMBJU iiijEff 
*»ttS7l/-f 50 
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iWE7l^£«£ffiE»faS«£©WRK:*#*tt&« 
IIJHi:, 

tiae^^Ci 1 TJSfgm (mtt2£U:©»*) ©fB-ff 
*tt«-r * J: 5 KWE«*»*BilT*«^l»JB»HII 
i, 

mmm 1 7JS*m©«^SME«#*«K>l3KK:»ffl 
L, «|E£SEttB*:fe±tfi»Ettl#fH»«^SflrEs£SE 

[0 0 0 1] 
[0 0 0 2] 

[*£*©&»] tt*©iEft*jSgfi£l/"ni, ja^©» 

ft3W*©s#i5iHj©*«ftbt3:?*7S-f wi;u 

7>M&7jk&m (tHJAtfCRT) <*:, BrfeKSft©©}** 
^fTt)tlSSTffil7 l/-A©^£«jfbOC>'tt-g>*- 

[0 0 0 3] ;UK?fi^8B©raSlji&te»@I*Sj*K: 

^yif«i2 0K*-r«fc5 
fc, »j#©»j€ri::lBa<iI[ffiUfc«"&. W7l/-A©@i# 
*^^7U-A©H«t^^«J0ift*3S»rat), I^DW 

Ai^l'- A©|lfl©H#£*«>-5<fc5K:S£S#a<8ilS 

[0 0 0 4] d©^HS:^ft-r.5fc*»w. — *©HttT 
3t©Bffl*7?-ciiffl9K:IH»U AfcfrWffitt-CfcttttSa 

a * 2 o© 7 ^ —)i p-ruttm 1 2 ©7 

© y << —)\> h* U tz^y j —)V H Efca&SCa* 5 * -v 

y >*0fIfg^tlT^-5 (#PS2 0 0 0 - 1 0 0 7 6^- 
X- >3>it3S3|SnTW 1 1 

- 1 o 9 9 2 m'iiM&WL) . t^-rn©s^fw*5ViTt) 
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JI'X^tS Id iff -P'l+T ^ 5 . 
[0 0 0 5] 

ra-f-ftt = m^fflffl/ 

[0 0 0 7] •£>£.(6© : &&RGB (R 

g=», B=fir) ©pgga&tt-eti-ene 4Pgaa 

1 0 Mv ht*^fe»*t^<*»e)Stl-5«fc5{Cfe-5. 
©7c«> 1 71/- AWK4'lC«®c|5l^*tf 
— ha>ho— ;i/ (Frame Rate Control (WT. FRC 
tfc^S) )Bcfl5£/B^Tfg&»*ii^bTl>S. brt> 20 

[0008] *mw\x. ±mmm&%m.i<Ttz2nrz*> 

[0 0 0 9] 

ffiE£*8£*]B«#*©£ie&»fc»JS3 

<t. 7 insist, sB2a«±K»j**n 

fcjt*|fiI«S**rr*»|6l3S«i:, iMrE7L"T'ffi£<hiiflE 
»iai*«i:oWI»c»5«FSftfc«aJHt. WEfi^m: 

SfoSt^gBK^T, ©Smi'MffifBSS 1 ©fi^© 40 

ME(S^l!SfcffiB$&2 75St&m©{i-{*£nlHl (n«2jy, 
±©$11$:) #*SU ffiEI8*^*l©«^*«i&*«K: 
MaBfflf*^«|&Sn*k (iet±n«T©«E«c) s@ 
©SUE* 2 71S»m©«^*a*?b2Ja*T* H i £tt 

[0 0 10] Jtcfi. mi7!)Mmm©jI^-«a^bTjl^ 

m\zm<omi,wimmf%m\zm!&2n2>£? izmtfz-rz z. 

£#*?£bu. 

[0 0 11] &*3. mi©^«efelSS:**"r2>fc»© 50 
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fa-r-f 
[0 0 0 6] 

+ X 1 0 0 ( 1 ) 

•fcSKlfjfcbTfc&H. 
[0 0 1 2] &*3, ^ 1 ©m^tel!*&£S*t"&fci6© 

w&mnt?& <o . mems 2 ©ft ^ran^fB^T** «t 

•5KH8f£bTt>ft^. 

[0 0 13] &*J» SlCffl^tteKMSStSfefe© 
H<&fB*tT«fe 0 . fflS^Wffl-JI-te't'fHtB©^-^ h 
ffl n X' $> 2> «fc 5 13 ffi fig b T t> A V ». 

[00 14] fc*. ftJHMBMslKti. p (ptt2£Ui 
©ISSc) WMaottEMflMreSftttT*. MESSl© 

m^&tf me* 2 ©fi^s^-nfn p vgMtt<Dytm&& 

[0 0 15] *%ftC££tta3iaM&1Ktt. SI 1 

^tcMtB-T-SX'f ^S1t57K 
mTB7Wf S«<kMS»ffl»4££©IW$tcifc8f 

*»»H^»±H*^wsij-r*«»€r*ii)sijfflaaJt. web 

©tB7JtzScJi/iT. WE* 1 755^m©fS-^* ir^iE 
*SE*«^&smcfflrEW*IH*lfl^S£J*U iWESft 
17JM*mO«^*WE©^l»JB»@tt»c2lttlU. WE 
J: ^jfflEta*«!lW«^fiWEjta«SlB»@ 

[0 0 16] 

[^BJ©*^©^SM] h'l:. HffiSr#Rgb^-"J*f!^ 

o*«»I*ff«i:R«ts*». *^Bjttctie.©*iS 

[0 0 17] (^1©^SS©^) *%BJ©^1©HM 
SBTfe^T- c©jKaS*SE©^BK^0 1 tr^b. 
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i <Dmmcomm<Dm^^mm i a, y— htkio 

W£«J3iJ#LagB2 Ot, Klt^-;i/6 0i:SI 

[0 0 18] y-h7Hion weienK 

±fE|g 1 7SM»m<Bf&^£«-^SB!b[g&8 0 Ki£ 

^^**n&niW9«tUTy-h7u>f i ok aims 
[0019] sftqE^a-^e o\ts mgkrt*)i6 i 

^WS. &*3, (SI 2 (C^f £ ^> K<H^IKffij[el£§ 8 0 20 

MMmmmmtn 7 ott*<otH*t:>» (0«jx.tf2 4 
oe>m*> t*ft/x*;KoiiMBflE («a«vgatb 

640X3X480) JCctoT, B»B88**SftoEE 
(#Jx.tf«8{@, ®2fi) &ft*a>rt«ft$*. H 2 1343 

7 0!, 7 0 2 fc, ttftQA*ffBlblBlB8 0, , 8 0 

tt, (HS-a-T) *tl*]S« (B«*r) 

S^iMtB-r-SX-f y^iftt (TFT (Th i n F 
ilm Trans i s t o r ) ) 6 5 <h> £ffi;LT^ 

Z>o TFT6 5H y-b&ttfo-rz>jE&U6 2\zm$t 

I^I«ffi*^2a^S«±JCl2tte»nT^S. *dS6 2tt 
7&&mmW)\B]$& 7 0 , , 7 0 2 K:«koTBBS£*l, 
3»6 3ttf3^j»BSbliI8S8 0, > 8 0 2 {CJ:-pTgKib^ 

[0 0 2 0] «?ffi/1^;i/6 1 ^(OJKftWWttifOJ:^^ 
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8S«tt«fl (AFLC) ) , Iso. -Ch-SmC* 
ttAtttt. OC B (Optically Compensated Bend)^— K 

&M^6n§o *&«a^*;i/6 i^©2ttw«3t 

(a) , (b) , (c) KAFLCS«ofc«'&a)E|pl 
tt^^r*bT450> B4l:tt2ftoa)t«£JDXza 

3 (a) KSriifC^EEJfcWlinBfKliftft^faSli 

&^fc»B*Si:£***. 03 (b) , (c) K^TJ: 

femmuvtm, jebbe&ai'RB, fkmfzmnvtm, 

5 3o©EGJ/£W""e&<, cn6O*IW<0El"I*tt*»- 
[0 0 2 1] 0 1 l:SUT»5±5i:, *HB*^6A*S 

nfcH««^ira«!«*tt*a**ftB 1 oy- ft u 
^aagc 2 o T'texti is ntzmmmwfr&±mfrwm 

2 3, , 2 3 2 , 2 3 3 I, $107l/-A^ ; t'J 
2 3 , *>&»3<E>:7U — 2 3 3 'vArtffl&X'f 
y^2 1 *^UT»OiiLB«36«X**n**ti!ET»o 

S207l/-A^t'J 2 3 2 'sAA&TIS* fg3CD:7|/ 
-A^U 2 3 3 ^H«S:A*bTVK<7)tRRrfC^l 
flD7U-A^ ; EU2 3, ^lO@»(h^2(D^l/ — A^^: 
U23, rt<OBIktOffiH*IS»ttttJ*«tr;*lJSiJffl2 5 

-f y^2 l*68ai:©7l/-A/ ; EU KB»*<A*a 

7U-A^t'J^« < !:*5, *E»*aittBB^#t>b 
<tt^oy^#ttT?ffoTtJ;<, * (R) , B 
(G) , * (B) <Dmm±T<D\±y ht^ft<Tt)± 

STOfif (iftfflfi, *¥raB(B# (WTSTHiit) 
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[0022] x.\zm£k : ti?3.-)i>6 o toommm&iz-o 

UTtt«^^HKKilHlSS 8 0 &ZA££i*BMlBlt& 7 0 
•5. ^S^IKKjIhIBS 7 0 «, v-7 h l^X^SrWL-Tt^ 
0 6 £&tftm^tf££«MBl(llslB7 
0CA^$n5t, ^^IKffi)lHlS§7 0(^CO->7hU-^ 10 

ifi^ffa? D «y £ Vclk(C)S CTSitl^Wff ^ STVt/1 

[0 0 2 3] m^$iJffll«^«^3£i^Ki!)lHlK7 0 

©ft ffi^jftiJttft^ONOi: 

i=tt^aE*©«a***fffcn (0 6 (g) #rs> . mt> 

^ (0 6 (f) #flB) «t5JC*^JSB»jlHl8S7 Otefilfijc 
5*nT</>-3. 0 6 (f) <Z>8E8il©mjEifc}£«, ffl 

[0 0 2 4] H©±3tt*JW#»£«:fc«J5fctL. 1 "3 

sett*, #j>ui02 (c^-r^a^iKifjiHiss 7 o, am 

AS;OFFtL, M&t&mW)®& 7 0 2 \ttiit>$:Obl\Z 30 
-5. 

[0 0 2 5] *fc, *£ffi®ft?tB<Z>ttil£?i%£Bf;:&t* 
0 , ^ikBiKl&^T 1 0 0 — 5V <D 

ttfc«EEtt»fcU&ttntffcS&^. ^CT0 7 (a) 

*»*l#B©j£3S*t»«5*tlT^*Iii*»C»atr. B 
«tC|217 (b) t^-r^^JC, Gall iT 

Gall/2 + l#B<D^^±(DBi5g^l Off 

i^T07 (c) [Cfc-fJ^CGallS 

B©;£3E*±<&H*^fSl §I*I«SG 
al 1/ 2 - 1 #iO$$I±(OP$^ 2 CD«#£®& 
tf. &C:07 (d) \Z7jk-?£5\Zl&m<?>i£&m±<nW 

Oft^-Sr^jA^. 3l£g2t*Gall/2#B<Dj£ 50 
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fi!S±cOIij^m2^m^-*S3it5 t o ^LTEI7 (e) 
n*®&tSo 07 (f) H 10 0%fa-f^f 

[0 0 2 6] £<0<k3fcS2<B«^ft»j&tr*<5>y 

n mm^mn) ^mzmmmzmo^nxmn 

oT*5 0 (08 (b) , (c) , (d) #RS) , ftjfefi 

i*j)*««*n, »o*»T»«s*n5 (0 8 

(e) . (f ) o 

[0 0 2 7] &\z, \t<D^^m\zri^Ti&W 

©jfeaElSftK-fcoTifeS*. «A«*3lE«»3W4 8 0* 

8 0%f^-T^^ 1 
0 0 ST 1/4 8 0 XMffiTMflE (aS®*i 

SH4 8 0) -CS-> ^lSWlO3 5*0/Wt:y3 
>^*ffl^ft«^Hl/l 0 3 5 X'tzl—'tJ frt> 1 

o o x't^-j-j ^ti/io35 xmmxmm mm. 

So 

[0028] euiitt^Lfccfc^K:, **jfi<^»!g^«tn 

lhT^r<i:^T^^o 
[0 0 2 9] (^2(7)^S£C7)^^) ^tc, *§£BJ<£>fg2 

[0 0 3 0] C©*2©*«©»lB(DM(i*fttt t ®^ 

i <oft-^*3 &tfm&mmnx$>z>m 2 com 

d©»3<ofa^tt, 010 (a) 
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U±y KKJ;*»*#»&***l§T#SfcB 
^ggK&^Ttefg 1 7^S^ 3 <7>«*t** 3 ^-f^coj&ilL 10 

nit Hika^aHW. s*«»m, *itxu-fey hshw 

a>6&oTV>* (BIO (e), (f ) #H) . 
[0 0 3 1] dom2cD^j5Sco^SIJc^n«, 3^tH^ 

[0032] as 3 <Dmm<Di&m) &\z*&9i<Dm 3 co 

L^clK»J^ffi^^3 0^^CD^Mi:bTiftBj-rSo 

[0 0 3 3] **»<D»»(Z)Kft*fett, a**SCtK 

t*»&fc?Bn*. Ell 1 (a) , (b) lC*t*<k'5K:a 
^HMftTS^iafc^ffil 0 0#BB2Ert*S#^i6i»fc 

-ffiLtssts) t% mmvkfimmfctt (ccd^ 
^^^-cajKsnfciBife) hi i (c) \z 

mT&o\zmw±T^ftf&<Dmmt)mtez>tz$>, HSfc 40 

**SC (CRT^LCD) jRB*to&*ffi«*#5£ «fc 
B&£<D:7>r JI'AI^CG (ComputerGraphics)SW 

MW«*«£i;sfc», Hi 1 (d) t:Stcfc^[:®®t 

tt*©ttnm-9--f X3^«*i*ik:«< 

*^6*K 15»T»»-r*»#^^TttWl- 7° (£>ffi 50 
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[0 0 3 4] -tCT, Jglfa^BI^t^lfcl 

[0035] ^M<D&m<DmmjjmL m 1 2 est- 

KBBi^fcLOaBBT*^©^* 
(HI 2^45^T»4, l~Gall/2#B 

co^^^) ±oi#i:» 1 ©fflf <vm&& 
*f?n, *Ol/4»3M (JS2D-:/:7-r-;n*) Kl»* 

©HB*»Oi£3lE« (H 1 2 K*5^Ttt, Gall/2 + 1 
-Gall#§O^SIS) ±OI*t*2 0fflf (H** 
«*) ©*&*Sfr<^ Htc^co 1/4 0SBW (JB3U- 
^7>f-;PK) K±eteJ&©Bffi¥#©ife3iE«±0B* 

IT, »10«^08a*WmjaAyjr9-f hftOFF 

***±©B*^o«a*««i»7a»3/tyi7 5< h^o 

N£i-£ (HI 2 (i) #JB) o Bl2K43^Tte, 1 
[0 0 3 6] i*OUtyhOTTat)S**ll 

<Dmm\z^x\tmm^\zir^m^(D^^ ^ >{/\t, a* 

[0 0 3 7] H 1 3«*IISSco^^o|g!(j*^tc<i:oT 
iS^nSlSISlW-* ^JSr^LTiSO, HI 3 
(a) , (b) , (c) , (d) tt, H12tc*Tfgl 

TViS 0 HI 3^6»*^i5^Hflffl<©BB^— SL 
TSSSftT^5ft»» M<3B*#t£i;ft:frt. Sit, * 

[0 0 3 8] HI 4tt*HS£^JgffiOttft*ft(Cj;oT 
ii^S>#**^t"S«^<&ifcfl2HT&S. £0>S^ 1 

7 u-&mmfi& 1 7is* 4 7 * -jv h tc^fij^ 

tl, ^lC0ity^^-;^FTl~Gall/2#BO^^ 

JicoM^tcm 1 o{H^<&«^^, ^2coiryv^-;i/K 

C0^7*fJ^Gall/2 + l-Gall#B<^^^±(DH 
*^2 0(S^S:Sji*., % 3 <D-&77 << —)V KTGal 
1/2 + 1 -GallSBO^aEiB±C0HlS^|g 1 (7){f-^^ 
Sii** ^4<^1tyy^-;i/H^j^7iaW^ 1 -Gall/ 
2#BOjfefi*±<0B*t»2O{B-^*«iitJck5 t« 
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[0 0 3 9] HI 5tt±iBaBb*ffi^<ko T**StlS 
S*Bfc(&-0d*«bT*3O, 015 (a) , (b) , 
(c) , (d) \ts Ml 4lc^T^17!;Mm4ity7^ 

1 5 (b) #Rg) o L^U »^iB^fc»#ftia**/h 

[0 0 4 0] E©±3K«i»«K»E!J»8 OTOiSl^ 

[0 0 4 1] (M 4 <D^K<D1»m) &\z*mfi(Dm 4 <D 

s^SB^Bib^jsfeTfeoT, s 3 (DmmomWtomw) 

t***. rctcisznte^mmnmMmizhttiWirzrz 
\z. t/^n^^gH i a 

Sill fcfrfcKf[Afc«lj«i:a:oT^«. 

[0042] mifiufcct5»ci:<D*m»i*aw-rs*^4 

[0 0 4 3] CLO*JfiO»iBOKJft*»t*5t^Tt), 3! 
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[0044] (jg 5 <Dmm<D^m) *%w<ow, 5 <^^is 

t><DT«&*. fi*«3K-r*£«><0&feRGB (R=#, 

±<D*mm*^Tz>rz®\z\$ 1 7 
mmnmnismt* &±Hi:*^tFRcaisi$ffl 

»ihHTtttB 1 2 comn th\z6 4mmi"< 

20 1 <Dm^tm 2 omn 1 t> k 6 4 mm 

PB»U^O/WU7l/yya (120Hz) 
fcjfcLT, 1 1 *y 7 K CttS 1 Ofl^^: ITS 

mm*. m2<D^y>(-)i\ i \z\tm2<Dm^tLxm 

jiSi£*nJfll&«'&tt, LT 2 5 6 BW** 

Ifrlli^LTtel 7K ASr400ity^^— 

osft^iipflsiflfcs-en-en^-rs 2 4 0HzU7i/ 

y yal/- h*^<hbTt)^Vip 018 K^-Tcfc 

S2X^4"y-y7^-;UFJCttS30«^tUT 
HU^^^^-r^Cl^H^oT, 120HzU7l/7y 

[0 0 4 5] u CTAAfg W 6 0 H z U 7 1/ 7 v a 
MP EG 4\Z&tf 2>W}%H7 hfrfrbmtW&t.^: 

A^^UW (H 5 i:St7 k-A/t U SffilTSS) 
<Dm&ffi$kii$i%&^Z>73^ (#1? 1 1 -8 9 3 2 7 
^4i*#B8) ^foWtt (ffl¥7 - 1 0 7 4 6 5^ 

50 p. ft^^nfeS^SSr^'T^^^ii^^^ 
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[0046] zcomsoimffivBmz&^Tib, nmn 
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